. " 0000;1..J20 4 6 0 Energy transfer in crystalline media, although complex, can be classified \) into two broad categories that are determined by thenature of the systems between which energy transfer is taking place. If the transfer involves two or more different systems, the roles of the various systems in the energy transfer process are dictated by their respective zero point energies and charge distributions, in addition to their relative concentrations and loca-. . tions in the crystal. A typical example would be relatively low concentra-, tion guest molecules (acceptors) receiving excitation from a high concentration host molecules, or perhaps from another low concentration guest molecule (donor). A second possibility exists in which the donor and acceptor molecules are identical species. This could arise either from transfer between various lattice defects in a pure crystal or in the dimer states of a guest in a host crystal. In the case of two neighboring guest molecules, i.e., a dimer, energy transfer not only depends on the host properties but also on the local symmetry of the pair in the host lattice and the magnitude of the resonance interaction between the molecules. In both categories, the possible pathways for energy transfer c"ertainly depen~ on the geometries of the molecules in the lattice.
In an attempt to understand the rather complex processes of molecular energy transfer, one would like to choose as simple a system as possible. In view of the strong influences of geometry on energy t·ransfer, various investigators. have naturally gravitated to the study of one-dimensional host bands with the intent that this would be the -2-simplest of systems that yet contains all the phenomena of interest.
Using the knowledge gained from this relatively rare situation, one could then apply this to understand the dynamics.of multidimensional energy migration in both the coherent and incoherent limits.l-ll Further, the manifestations of these migration processes in both optical and EPR spectra could answer many questions pertaining to the dynamics i b . . . d 12 13 14 . of sp n interactions etween traps an excitons. , . . , The triplet band of 1,4-""dibromonaphthalene (DBN) has been shown to.approximate a one-dimensional 11 15-17 system quite well. ' · In addition, the isotopic guest dimer pair structure has been identified from both optical and EPR spectra. 17
For these reasons, a systematic study of the localized states of 1,4..,.
dibromonaphthlene, both as a dilute guest in host crystals and as a trap in the neat crystal was undertaken.
The resultsof these studies are presented in this paper along with a. djscussion concerning the information that one may obtain from the experimental investigations that have been done on this system. In dichlorobenzene~ for example, the PMDR distinguishes at least two major trap sites separated by -26 cm-1 • Moreover, a multiplet structure
II. EXPERIMENTAL METHODS
with a 5 cin separation is observable, and in all likelihood is due to multiple sites as well. In all three of the above hosts, the prominent
vibronic origins in the phosphorescence spectra are at 135 em , 310 em , and 525 cm-1 , in agreement with the predicted vibronic coupling scheme. 27
The spectrum of DBN in pai"adichlorobenzene is shown in Figure 3 , which is a typical spectrum of the chemically mixed crystal.
B. Optically Detected Magnetic Resonance
ODMR spectra in the region, 2.3 GHz through 3. The normal to the molecular plane is nearly parallel to the c-axis. In all the coming discussions, we will adop~·Mulliken's notation for c 2 v symmetry; the x-axis is taken to be the out-of~plane molecular axis whi~~ the z-axis is the c 2 symmetry axis. 
B. Spin Splittings in the Triplet
where 3C is the sum of the spin-spin and spin-orbit Hamiltonian. JC .
s . puzzling results could only be hoped for in higher dimensional systems.
Charge distribution, relaxation and crystal field effects must allbe taken into account in order to make quantitative correlation. 
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